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EXPLANATION
Hydrogeologic Stratigraphic .
Units Units Map Units

Unconsolidated { QTac  Alluvium and colluvium,
units undifferentiated

White River aquifer { Tw White River Group

Tertiary intrusive { T Undifferentiated intrusive
igneous rocks
Cretaceous- 9
sequence { Kps Plerre_ Shale_to Skull Creek Shale,
confining unit undifferentiated
Inyan Kara aquifer { Kik  Inyan Kara Group
-‘sue';?csgﬁﬁgue\'}ﬁ: { Ju Morrison Formation to Sundance
9 Formation, undifferentiated
Spea"'sl?niclom'”'”g { ®Ps  Spearfish Formation
A
Minnekahta aquifer { Pmk  Minnekahta Limestone
Opec“ir?i"’”ﬁ"ing { P Opeche Shale
Minnelusa aquifer { PPm  Minnelusa Formation
Madison aquifer { MDme Madison (Pahasapa) Limestone
and Englewood Formation
Ordovician-sequence i i
semiconfining unit { Ou Whl?ew_ood Formatl_on and
Winnipeg Formation
Deadwood aquifer { 0€d Deadwood Formation
Precamb;',?g 'gneous{ p€u  Undifferentiated igneous
metamorphic units and metamorphic rocks
A A LINE OF GEOLOGIC SECTION
—=+---  FAULT--Dashed where approximated.
Bar and ball on downthrown side
—4-->  ANTICLINE--Showing trace of axial
plane and direction of plunge.
Dashed where approximated
—+4-->  SYNCLINE--Showing trace of axial plane
and direction of plunge. Dashed
where approximated
—4---  MONOCLINE--Showing trace of axial
plane. Dashed where approximated
+ DOME--Symbol size approximately pro-
portional to size of dome. Dome
asymmetry indicated by arrow length
0 10 20 MILES
I I I | J
FTTTTT T
0 10 20 KILOMETERS

Figure 1. Distribution of hydrogeologic units in the Black Hills area (modified from Strobel and others, 1999).
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Figure 2. Schematic diagram showing simplified hydrologic setting of the Black Hills area. Schematic diagram generally corresponds with geologic cross
section shown in figure 20.
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1998 | 1997 | 1996 | 1995 | 1994 | 1993 | etc. Flow
direction

A. Slug flow or pipe flow - negligible mixing with delayed arival

1998 _
1997 Aquifer
1996 outcrop
) T
90% in storage’ 1995
10% discharged 1994
1993
Water tabl 1992
v alertabe 1991 10% in storage
= [ \ T 1990 90% discharged
R RN VN T v T \1989 > Spring
N e AN e AN N
[N <, / N [ N <
/: //\7//\///:\/‘//: //\\//\./i\\/‘/f\ //17//\///\/\/‘ /:/ \\//\//:\/
Loy > vy Confiningunit . v o> v Oy T .
P N S . . channel ~
/\.\///\\///7\/ \\/\\///7\/ \\/\\///7\/ \\/\\///7\\ \///\\///:,\\\///\\///:
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B. Hypothetical water-table spring with maximum traveltime of 10 years - thorough mixing
with immediate arrival

1998 Precipitation__
pa

Potentiometric

C. Well completed in artesian aquifer at considerable distance from recharge area - thorough
mixing with delayed arrival

Figure 3. Schematic diagrams illustrating mixing models for age dating for various ground-water flow
conditions.
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Figure 4. Generalized distribution of 5180 in surface water and ground water in near-recharge areas.
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TRITIUM CONCENTRATION, IN TRITIUM UNITS
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Figure 5. Estimated tritium concentrations in precipitation for Black Hills area and decay curves for selected
years. Decay curves depict decayed tritium concentrations for selected sampling years. Maximum tritium con-
centrations of about 4,200 tritium units occurred in about 1963. Tritium has a half-life of about 12.43 years and

decay curves are presented for selected 12-year increments that approximate this half life. Using 1963 as an

example, the tritium concentration in a sample collected in 1974 containing water recharged in 1963 would be
equal to about 2,200 tritium units. The tritium concentration would have decayed by almost one-half to 1,100

tritium units for a sample collected 12 years later in 1986, and again by one-half to about 600 tritium units for a
sample collected in 1998.
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Figure 6. Concentrations of CFCs verses date.
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